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Description 
Numerical control drive system 



Technical Field 

This invention relates to a numerical control drive system 
and in particular to a numerical control drive system having 
a servo drive unit for driving a motor, a drive unit such as 
a spindle drive unit, a numerical control unit for outputting 
a control command for driving the motor to the two or more drive 
units, and a motor drive power converter for converting AC power 
into DC pcwer and supplying the DC power to the two cr more 
drive units . 

Background of "he Invention 

Fig. 16 is a drawing to show the configuration of a 
numerical control (NC) drive system in a related art. In the 
Fig., numeral 41 denotes an AC power supply, numeral 42 denotes 
an AC reactor, mineral -13 denotes a motor drive power convert er , 
numeral 44 denotes a spindle drive unit, numeral 45 denotes 
a spindle motor driven by the spindle drive unit 44, numeral 
4 6 denotes a servo, drive unit, numeral 4 7 denotes a servomotor 
driven by the servo, drive unit 4C, numeral 48 denotes an NC 
unit, and numeral 4 9 denotes a bus line. Numeral 50 denotes 
an AC-DC conversion circuit, numeral 51 denotes a diode, numeral 
52 denotes a power module, and numeral 53 denotes a smoothing 
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capacitor - 

The motor drive power converter 43 rectifies AC power 
(LI, L2, L3) input via the AC reactor 42 from the AC power supply 
4 1 to direct current through the diode 51, further smoothes 
the direct current through the smoothing capacitor 53 to produce 
DC- power supply voltage VF , VN, r.c the spindle drive unit 44 
and the servo drive ur.it 46. The spindle drive unit 4 4 and 
the servo drive unit 4 <:i input the DC power supply voltage V?, 
VN and arive the spindle motor 4 5 and the servomotor 4 7 based 
on a position command from the t.T unit 48. 

When the servomotor 4 7 or the spindle motor 45 performs 
power running at the acceleration! time, the AC-I C cor.versi on 
circuit 50 rectifies alternating current to direct current and 
th rough the diode 5 V supplies power. When the s ervonotor 47 
or the spindle motor 4 n runs in :t regenerative mode at the 
deceleration time, the r. ower modu l.e 52 switrh.es so as to return 
the power to the AC pc wer supply 41. 

[n resent years, w i th prooiio : t i v l ty improver ent of a tool 
mil chine? anol deve Lopmen t of te-thn :>log ies, shortening of the 
a ocelor'atio'n/docelerat. icn time? constant in a rapid feed mode 
and shortening of tine cycle; time' have been demanole d and further 
a Larger torque (electric current) has been demanded at the 
a :: celerati on/deoelerat ion time- and a servo drive unit and a 
spindle drive unit ha v e been put into a high gain. 

The demands for providing a high torque and a high gain 




described above have resulted in severe operating conditions 
of thermal stress of excessive current and power cycle in the 
motor drive power converter for supplying power to the servo 
drive unit and the spindle drive unit, and the capacity of the 
motor drive power converter has been increased as measures 
against heat of a diode and a power module and thus there are 
problems of upsizmg and an increase in costs. 

Fig. 17 is a bloc]-: diagram of a variable-speed controller 
of an AC motor in a related art described in Japanese Patent 
haid-Open IJo . o 50 P b/ 1 MM 6 . In the Fig., numeral 61 denotes a 
motor for driving load f a fan, a pump, etc. , numeral 62 denote. 3 
a pcis.i.t ion senior being attached to the motor 61 for detecting 
i.r.e number c f revolutions c f the motor 61, and numeral 6 3 denotes 
an AC vari.atle-.3i:: eed drive for operating the motor 6 1 at variab Le 
speeds, an AC power supply being connected to the primary .ride 
of the AC variable-speed drive via a current transformer 63. 
Numeral 65 tot tot is ^n overcurrent relay being connected to 
the secondary .oh: of i r.e current transformer 64 for stepping 
the operation of t no At: variable-speed drive 63 to protect the 
meter if the motor is operated or accelerated in such a manner 
that the primary current value of trie operation of the AC 
variable-speed drive 63 exceeds a rated value, and numeral 6 <: 
dent tes a speed reference controller for setting speed reference 
numeral 6 7 denotes a current comparison centre 1 ler f :r comparing 




the input current with a preset current limit value based cm 
the input current supplied via the current transformer 6-1 to 
the AC variable-speed drive 63 and the number of revolutions 
of the motor input from the position sensor 62, and sends a 
control signal to the speed reference controller t h , 

In a self-cooled mccor with the cooling effect changing 
in response to the number of revolutions, the cooling effect 
changes in response to the number of revolutions and the current 
value limited from, the heat resistance amount of the mot :-r 
changes . A vari able- speed controller of an AC motor in a related 
art is adapted to operate the mot Dr within predetermined current 
limit va lues without stopping theirotor by presetting the cur rent 
limit v^lue at the rated operation time and the current l:mi. t 
value at the accelerati.cn time :.n all var lao Le-speed area ::r :ci 
the relationship between the cooling effect responsive to tne 
number of revolutions and the heat resistance amount =nd when 
the input current reaches the current limit: value at the related 
operati on t: Lme in t he rated cper a t ion mode , decreasing the nunbe r - 
of revolutions c:-f the motor for lowering the input current or 
wnen the input current reaches the current limit value at th" 
related operation time in the acceleration operation mode, 
limit: in j an increase: in the input current, for temporarily 
stopping the acceleration. 

in the variable-speed controller of an AC motor in the 
related art described above, if the input current of the AC 
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var iable- spee d drive exceeds the rated value, the operation 
therec'f is stopped by means of the overcurrent relay for 
protecting the motor or when the input current of the AC 
variable-speed drive is compared with the preset current limit 
value and the input current reaches the current limit value, 
the input current is lowered or an increase in the input current 
i s limited, whereby protection against overheating is conducted 
without stopping the motor, namely, protection of the 
variable-spee :i centre ller is accompl ished singly. In the who 1 e 
KC drive system made up cf the spindle drive unit 44 for driving 
the spindle moter 45, the servo drive unit 4 6 for driving trie 
servomotor 4 7, etc., as shown in Fig. 1.6, if the spindle drive 
unit 44 or the serve- drive unit 4 6 is equal to or Jess than 
the allowable current, whether or not an overcurrent occurs 
as the whole NC drive syster cannot be determined; this is a 
p rob lem . 

The invention is intended tor solving the problems as 
described above and it is an object of the invention to provide 
an NC drive system capable of performing stable motor control 
without increasing the capacity of a background motor drive 
power converter even in high-speed, high-acceleration drive. 

Disci o s u r e o f the In v e n t: i o n 

According to the invention, there is provide'! a numerical 



control drive system having two or more drive units consisting 
of a servo drive unit for 'driving a motor, a spindle drive unit, 
etc. , a numerical control unit for oir.putting a control command 
for driving the- motor to the two or more drive units, and a 
motor drive power converter for converting AC power into DC 
power and supplying the DC power to the two or more drive unite, 
where in 

the motor drive power converter comprises input current 
detection means for finding an input current, input current 
determination means for comparing the input current found by 
the input current (detection means with an allowable -current 
value with respect: tc less-than, equal- to, or greater- than 
relation, and control signal output means for output ting a 
control signal to the drive unit leased on the determination 
result of the input, current de te rrr.-na t icn means, wherein the 
drive unit (comprises centre 1 signal execution means for changing 
the control command from the numerical eontrol unit based on 
the ccttrol signal output from the control sign a J output means, 
and whereon 

of the input current determination means determines tnet 
the .input current is greater than the allowable current value, 
the control signal execution means of the drive unit changes 
the contrc'l command from the numerical, centre 1 unit, thereby 
lowering the input: (current. 

If the input current determination means determines that 




the input current is greater than the allowable current value, 
the control signal execution means performs processing of 
lessening the inclination of a speed command. 

If the input current determination means determines that 
the input current is greater than the allowable current value, 
the contr-'l signal execution means shuts off the gates of the 
switching elements of the drive units. 

If t he input current determination means determines that 
the input current is greater than the allowable current value, 
the contr-1 signal execution means clamps a speed command. 

If the input current determination means determines that 
the input current is greater than the allowable current value, 
the contr :.• signal execution means clamps a rnotc r drive current . 

The oo :or drive p ower converter comprises phase detection 
me ins for ::etectinc a power supply phase of tne AC power and 
the input: current determination means inputs the power supply 
ph a s e de ■: ■ c t . e d t y t h e p h a s e d e t e c t i o n ne a n s a nd compi ares t n e 
input current with the allowable current value with respect 
to the le ■s-than, equal-to, or greater— than relation rn the 
proximity of the powe: sup-ply phase where the input current 
changes direction. 

The centred signal output means inputs at least either 
motor dr.i *e currents or motor speeds from the two or more drive 
units to which the LUC power is supplied, and selects the drive 
u nit t o which t h e c o n t r c 1 signal is to be output . 



7 



The motor drive power converter comprises 
cumulative-sum-of -times retention means for retaining the 
cumulative sum of times the input current determination means 
has determined chat the input current exceeds the allowable 
current value, and alarm determination means fcr outputting 
an alarm to the drive units and "he numerical con t ro 1 unit if 
the cumulative sum of times retained in the 
cumu La t i ve- sum- of-t lines retention means becomes equal to or 
greater than a reference value. 

The motor drive power converter comprises input current 
output means for outputting the input current found by the input 
current detection means to the numerical control unit. 



Brief Description or: the Drawings 

Fig. 1 is a drawing to show the configuration of an NC 
drive system according to cmt: Ddunent 1 cf the invention. 

Fig. 2 is a drawing to snow t.ne relationship between input 
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urrent ana control period in the NC drive system according 



to embodiment 1 oi: the invent Lo n . 

Fig. 3 is a drawing to snow the characteristics in the 
ite drive system according to enr odment 1 of the invention. 

Fig. 1 is a drawing t: show the configuration of an NC 
drive system according to embodiment 2 of the indention. 

Fig . 5 is a crowing to sha*/ the characteristics in the 

•>>H? 

s NC drive system according- to embodiment Z of the invention. 



Fig. 6 is a drawing to show the configuration of an JIC 
drive system according to embodiment 3 of the invention. 
3i Fig. 7 is a drawing to show the characteristics in the 

IJC drive system according to embodiment 3 of the invention. 

Fig. 3 is a drawing to show the configurati.cn of an IJC 
drive system according to embodiment 4 of the invention. 
J**"-' Fig. 9 is a drawing to show the characteristics in the 

UC drive system acoor ■iirn.i to embodiment 4 of the invention. 

Fig. .10 is a drawing to show the configuration of an 1IC 
drive system according to embodiment 5 of the invention. 

Fig. 11 is ~ iravhnq to st'ow the characteristics in the 
^UZ drivi.- system acoor oin j. to embodiment 5 of the invention. 

Fig. 12 is a drawin : to stew the configuration of an IJC 
drio^e s est err. according t ;:• embod Intent of the invention. 

F.:g. 13 is a orawinc t< > show a flcwohart of the KC dri^e 
.system : cce r ling to e nk odio.en t c of trie invention . 

F.j. 14 is a orawm;[ t; o sbw the o onf igurat ion -of an :J3 
drive system according t :> e:nk :> iiment > of the invention . 

Fig. 1!> is a orawmg to show the configuration of an :JC 
jrive system acc circling t :> embodi merit 3 of the invention . 

Fig. 16 is a drawin;: to show the configuration of an !JC 
drive system in a relate:! art. 

F '. 5 . l"> is a bloc',: diagram .of a vari able-speed controller 
of an AC motor in a red. a ted art described in Japanese Patent 
laid-Op-n No. 8 308 3, 1336. 




Best Mode for Carrying out the Invention 
Embodiment 1 

Fig. 1 is a drawing to show the configuration of an NC 
drive system according t: embodiment 1 of the invention. In 
tne figure, numerals 41, *',?., 45, 47 to 49, 50, and 53 are similir 
to those in Fig. 16 in the related art example and will not 
be discussed again. iluiteral la denotes a motor drive power 
converter, numeral 2a denotes a spindle drive unit, and numeral 
La denotes a servo drive unit. 

Humeral 11 denotes input current detection means for 
detecting input cm rents IL1 and IL2 of phases LI and L2 and 
fi.noing input curr-.-nt I-, numeral 12a denotes input current 
determination means for comparing the input current Ii with 
allowable current v-due K with respect to less-than, equal-to, 
or greater- than relation, and mineral 13 denotes 
aoceleration/decelerati :n comnand. change signal output means 
as control. ssgnil entput means for outputt.ing em 
icceleratiori/decelerati ::-n command change request signal V-jN 
or em aceelera tic n -de :e- 1 er at ion command change invalidation 
signal VOF to the spindle drive unit 2a and the servo drive 
unit 3a based on th- determination result :>f the input, current 
determination means 12a. Numerals 14a and 14b denote 
a:ce 1 oration / de celer iticii c omma nd c "n a n g e s i g n a 1 input m e an 5 
f j r i n p u 1 1 i n g the a c :; e leralio n /dec e lerati o n c o mm and c h a n g e 
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request signal VON or the acceleration/deceleration command 
change invalidation signal VOF, and numerals 15a and 15b denote 
acceleration/deceleration command generation means for 
changing an acceleration/deceleration command based on the 
acceleration/deceleration command change request signal VON 
from the acceleration/deceleration command change signal input 
means 14a and 14b; in embodiment 1, control signal execution 
means ls made up c f the acceleration/deceleration c ommar.d change 
s Lgnal input means 14a and 1 4b and the acceleration/ deceleration 
command generation means 15a and 15b. 

The oper :i:ion, wherein the mo cor drive {.ower converter 
la converts AC power (LI, L2, L3) input via an AC reactor 4 2 
from an AC power supply 4 1 into DC power supply voltage V?, 
v;j, and supr. Aec the PC power supply voJ cage VP, VN to the spindle 
drive unit 2a and the serve- drive unit 3a, and the spincie drive 
unit 1~ a and the servo dri^e unit 3a input the DC power supply 
voltage VP, VN arid drive a spindle mitor 4 5 and a servomotor 
4 7 based on a move cemmanc given on a bus line 49 from an NC 
unit 4 3, is similar to that in the related art example. 

Fig . 2 is a d rawing to snow the relationship between input 
current and centre! period in the UZ drive system according 
to embodiment 1 of the invention; (a) shows the waveform of 
an input phase-to-phase ^oltage VAC, (b) shows the waveform 
c f the input current li, and ■ c ) shows an input current detect i )n 
period. In the Fig., the input phase-to-phase- voltage VAC has 
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the power supply voltage waveform of phases {LI, L2, L3) in 
the phase order of Ll to L2 to L3, and the less-than, equal-to, 
or greater-than relation between the phase-to-phase voltages 
of the phases changes every T/6 where T is power supply period. 
The input current ii has a flowing phase changing on T/6 period 
based on the ...ess-than, equal-to, or greater-than relation 
between the phase- to-pha se voltages, and becomes zero every 
T/6. The input current detection period which becomes the 
ccntrr 1 period is a sufficiently shorter value than the period 
of the input current. 

Fig. 3 is a drawing show the characteristics the 
NC drive syst;em according t d embodiment 1 of the invention; 
■ a) shows the characteristic of the input: c.u.r rent Ii detected 
by the Input current dete:ti': n means 11, (b : shows the speed 
character is t:i c of the mot cor (spindle motor 4!: or servomotor 
■47), and (c) snows the characteristic c :: mot : r drive current . 
lie the Fig., 7il j.s the coin: in time when the input current 
determination means 12a determines that input current Ii 
allowable current value TO, A2 is the point in time when the 
acceleration/ decelerate en cc norland generation means 15a, 1 5 o 
changes the acceleration' deceleration command {lessens the 
inclination o: the speed command) based or, the 
aocelerat i on/' le celeratic n command change request signal Y3IJ, 
Bl is the point in time when the input ' l. : r • Ii lessens as 
the inclination of the speed command is lessened and the input 
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current determination means 12a determines that input current 
Ii < allowable current value 10, and B2 is the point in time 
when the acceleration/deceleration command generation means 
15a, 15b restores the acceleration/deceleration command to an 
acce lera tic n/decele rat ion command based on a position command 
from the NC unit 48 based on the acceleration/deceleration 
command change invalidation sign a J. VOF. 

The operation of acceleration/ deceleration command 
change in embodiment 1 wil 1 be discussed with re: erence to Figs . 

I to 3. 

The input current determination means l.':a compares the 
input eurr-nt Ii found by the input current detection means 

II with the all owable current value I 0 with respect tc less -than, 
equal-to, :»r greater- t han relation and if th*.- input current 
Ii becomes greater than the: allowable current value 10 (Al in 
Fig. 3 (a)), trie input current determination m^an;; 12a outputs 
a signal to the eifect tnat Ii. >IC to the 
acceleration/ deceleration ;omrr.an:i change signal output, means 
13. ".: f Ii beonnci greater than 10, the 
acceleration/' de celerat ion ; ommand change signal output mean.: 
13 output,. the acce le rat t: n/ deceleration command change- 
re guest signal VON to the; spindle drive unit 2a and the servo 
drive unit 3a . 

When the acceleration, deceleration cc mmand change s l cjnal 
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input means 14a and 14b of the spindle drive unit 2a and the 
servo drive unit 3a input the acceleration/deceleration command 
change request signal VOtl, the means output the 
acceleration/deceleration command change request signal VON 
to the acceleration/decelerat ion command generation means 15a 
and 15b. When the acce Lerat i on/deceleration command 

generation means 15a arid 15b input the 

ac :e ] eration/deceler at ion connand change request signal VON, 
the means change the acceleratic n/dece lerat ion command (lessen 
the inclination of the speed c< airiand ) to B2 in Fig. 3 (b) :■ . 

Since the spindle drive unit and the servo drive unit 
lessen the inclination of trie rpeo: command, drive current Id 
lessens and the inpir: current. Ii also lessens in proporti )n 
t:: the drive current; Ii as shjwn in expression (1) : 

11 oc (o.:i X Id) . expression il) 

It the input current I: teeemes equal to or less than 
the allowable current; value 10 -M m Fig. 3 (a)), the input 
current determinati on means i:.o outputs a signal to the ef fe:t 
that li<!0 to the acceleraticn/decelerati o n command change 
signal output means 13. If Ii becomes equal to or less than 
10, the acceleration/ :le zelerat ion command change signal output 
means 13 outputs the acceler at :i on ' oece ler at ion command ohange 
invalidation signal VOF to the spindle drive unit 2a and the 
servo drive unit. 3a. 

When the acceleration/ decelera t ion comma n :i change s ignal 
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input means 14a and 14b of the spindle drive unit 2a and the 
servo drive unit 3a input the acceleration/deceleration command 
change invalidation signal VOF, the means output the 
acceleration/deceleration command change invalidation signal 
VOF to the accelerate ic n/dece lera t i : n command generation means 
l:ia and 15b. When the acceleration/deceleration command 
generation means 15a and 15b input the 

acceleration/deceleration command :hange invalidation signal 
VOF, the means validate the position command from the NC unit 
4o and restore the acceleration/deceleration command to the 
axeleration/decel-^ration cx-mrnand based on the position 
command from the NO unit 48 {32 in Fig. 3 (b)}. 

In che IJC drive system of embodiment 1, i f it is determined 
that the input current Ii of the motor drive power converter 
ls greater than che allowable current value 10, the input current 
ii is lowered, wherer. y stable motor centre 1 can be executed 
without increasing the capacity of the rotor drive powo: 
converter for high-speed, high- i ccele rat ion drive of the Kc 
drive system. The speed change amount is controlled and the 
inclination of the speed command is lessened, whereby the input 
current Ii is lowered. Thus, the input current 1 1 can to lowered 
with the speed control maintained, and the system is suited 
for application where high-acceleration operation is performed 
while path accuracy is maintained. 
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Embodiment 2 

Fig. 4 is a drawing to show the configuration of an MC 
drive system according to embodiment 2 of the invention. in 
the rig., numerals 11, 41, -12, 45, 47 to 4 3, 50, and 53 are 
similar to those in Fig. 1 and will not be discussed again. 
ITumeral lb denotes a motor drive power converter/ numeral lb 
denotes a spin lie drive unit, and numeral 3 b denotes a servo 
drive unit. Numeral lib denotes input current determination 
means for comparing input current II with allowable current 
value 10 with respe:t to less-than, equal-to, oi greater-than 
relation, and numeral 16 denotes gate signal output, means as 
control signal output means for outputting a gate shut-toff 
request signal GOF or a gate on signal GON to the spindle drive 
unit 2b and the servo drive unit 3b based, on the determination 
resuLt of the input current determination means 121). 

Numeral £ 17a and 17b denote gate signal input means for 
,.:.pu:t Lfig the gate shut-off request, signal GOF or the gate «: n 
signal GON, and numerals 18a and 181 denote gate control means 
for shutting off or turning" on a goto based on the command from 
the gate signal input means 17a ana 17b; in emb odiment 2, control 
signal execution means is made up of the gate signal input means 
i. 7 a and 17b and the gate control means 18a and 18b. 

Fig. 5 is a drawing to show the characteristics in the 
NC drive system according to embodiment 2 of the invention; 
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(a) shows the characteristic of the input current li detected 
by input current detection means 11, (b) shows the speed 
characteristic of a motor (spindle motor 45 or servomotor 41) , 
and (c) shows the characteristic of motor drive current. In 
the Fi}., Al is the point in time when the input current: 
determination means 12b determines that input current li : * 
allowable current value 10, A3 Ls the point in time when the 
gate control means l£-a, 18b shuts off the gate based on the 
gate shut-off request: signal GOF, Bl is the point in time when 
the input current li lessens as the gate is shut off and the 
input current determination means 12b determines that input 
current; li < allowable current value 10, and B3 is the point 
in tine when the gate control means 18a, 18b turns on the gate 
based on the gate on signal GON. 

The operatic n of gate control in embodiment 2 will be 
discussed with reference Co Figs. 4 and 5. 

■lie :;.nput current determination means 12b compares the 
input ;urrent li found by the input current detection means 
1 1 with the allowable current value 10 with respect to less- than, 
equal-to, or greater-than relation and if the input current 
li becomes greater than the allowable current value 10 (Al in 
Fig. 5 (a) ), the input current i: termination means 12b outputs 
a signal to the effect that Ii>lO to the gate signal output 
means 16. If li becomes greater than TO, the gate signal output 



17 




means 16 outputs the gate shut-off request signal GOF to the 
spindle drive unit 2b and the servo drive unit 3b. 

When the gate signal input means 17a and 17b of the spindle 
drive unit 2b and the servo drive unit 3b input the gate shut-off 
request signal GOF, :he means output the gate shut-off request 
signal GOF to the gate control means 18a and 18b. When the 
gate control means lea and 13b input the gate shut-off request 
signal GOF, the means shut off the gates cf switching elements 
(not shown; of the spindle drive unit 2b and the servo drive 
unit 3b. 

As the gates are shut of: , motor drive current Id lessens 
and the inclination of a spee :1 command can be lesseneo (A3 to 
B3 in Fi 5 (b); ar.d thus the input turrent li also- lessens 
as shown in expression (1) described above ( I ::_ oc (to X Id)} . 

If the input current Ii becomes equaL to or less than 
the allowable current value TO (31 in Fig. 5 (a)), the input, 
current; determination means 13b outputs a signal to the effeot 
that Ii^lO to the gate signal output means 16. If Ii becomes 
equal to or less t nan 10, the gate signal output means 16 outputs 
the gate on signal GON to the spindle drive unit 2b and the 
servo drive unit: 3b. 

When the gate signal input means 17a and 17b of the spindle 
drive unit 2b and the servo drive unit 3b input the gate on 
signal GON, the means output the gate on signal GON to the gate 
control means 18a and 18b. When the gate control means 18a 
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and 18b input the gate on signal GON, the means turn on the 
gates of the switching elements {not shown) of the spindle drive 
unit 2b and the servo drive unit 3b and restore the 
acceleration/deceleration command to the 

acceleration/deceleration command based on a position command 
from an NC unit 4 8 (B3 in Fig. b (b) ) . 

In the NC drive syst em of embodiment 2 , if it is determined 
that the input current Ii of the motor drive power converter 
is greater than the allowable current value 10, the gates of 
the swi telling elements of the drive units are shut off, whereby 
the drive currents of the drive units can tie set to zero arid 
thus the input current I i can be lowered at high speed and the 
system is suited for application of positioning not requiring 
path accuracy, such as a n.aterial-handling system. 

Embodiment 3 

Fig. 6 is a drawing to show the configuration of an NC 
drive system according to embodiment 3 of the invent icn. In 
the Fig., numerals 11, 41, 42, 4 5, 47 to 49, 50, ani 53 are 
similar to those in Fig. 1 a no -will not be discussed again. 
Numeral lc denotes a motor drive power converter, numeral 2c 
denotes a spindle drive unit, and numeral 3c denotes a servj 
drive unit. Numeral i 2c denotes input current determination 
means for comparing input current Ii with allowable current 
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value 10 with respect to less-than, equal-to, or greater-than 
relation, and numeral 19 denotes motor speed clamp signal output 
means as control signal output means for cutputting a motor 
speed clamp signal VCOIJ or a motor speed clamp release signal 
VCOF to the spindle drive unit 2c and the servo drive unit 3c 
based on the determination result of the input current 
de re rmi nation means 12c. 

numerals 2 0a and 2 0b denote motor speed clamp signal input 
means tor inputting the motor speed clanp signal VCON or the 
motor speed clamp release signal VCOF, and numerals 2 1a and 
21b denote motor spee i ccntiol means for clamping the motor 
speed command based on the command from the motor speed clamp 
signal input means 20a and 2 Gfc ; in embodiment 3, control signal 
oxecut i.on means is mad'.: up of the motor speed clamp signal input 
means 20a and 20b and the motor speed control means 2 1a and 
2.1b. 

F_g. 7 is a crav.ing to show the characteristics in the 
NO: oirive system according to embodiment 3 of the invention; 
(a) shows the characteristic of the input current Ii detected 
by input current detection mear.s 11, (b) shows the speed 
characteristic of a motor i spindle motor 4 5 or servomotor 4 7) , 
and (c.-' shows the characteristic of motor drive current. In 
crie Fig., A I is the point: in time when the input ourrem 
determination means 12c determines that input current Ii > 
allowable current value 10, A4 is the point in time when the 
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motor speed control means 21a, 21b clamps the motcr speed command 
based on the motor speed clamp signal VCON, Bl is the point 
in rime when the input current Ii lessens as the motor speed 
command is clamped and the :npu: current determination means 
12c determines that input current Ii < allowable current value 
10, and B4 is the point in time when the mo to:: speed control 
means 21a, 21b releases clamping the motor speed based on the 
motor speeo clamp release signal VCOF. 

The- operation of motor speed .-lamping in embodiment 3 
will b- discussed with reference to Figs. 6 and 7. 

2he input current determination means 12c compares the 
input current Ii found by the input current detection means 
11 with the .'- 1 1 ow Eib L e current value 10 with respe::t to less-than, 
equal- to, or greater- than relation and if the input current 
ii becemes greater than the allowable current value 10 (Al in 
Fig. 7 (a) } , trie input current determination nujans 12c cutouts 
a signil to the ef feet that li>10 to the motcr speed cl^mp signal 
output means 19. I: ii becomes greater than 10, the m.itor speed 
clamp signal output means 19 outputs the motor speed si imp signa 1 
VCON t:> the spindle drive unit 2c and the servj drive unit 3c. 

When the mo:. : speed clamp signal input means 20a and 
23b of the spindle drive unit 2c and the serve; dri^e unit 3c 
input the motor speed clamp signal VCON, the means output the 
mot :>r speed clamp signal VCON to the motor speed control means 
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21a and 21b. When the motor speed control means 21a and 21b 
input the motor speed clamp signal VCOtT, the means clamp the 
motor speed command (see Fig. 7 (b)) . 

As the motcr speed command is clamped, motor speed co is 
clamped (A4 to B4 il Fig. 7 (b) ) and thus the input current 
Ii also lessens as shown in expression {1} described above (Ii 
oc (co X id) ; . 

if the input current Ii becomes equal to or less than 
the allowable current value 10 (Bl in Fig. 7 (a)), the Input 
current determination means 12c outputs a signal to the effect 
that I IsIO to the mot:ir speed clamp signal output means 19. 
If Ii becomes equal co or less than :i0, the motor speed -lamp 
signal .output means 12 outputs the mote r speed clamp release 
signal VCOF t:> the spindle drive unit ic and the servo drive 
unit ?>■:. 

When the motor drive current clamp signal input, means 
20a and 20b of the ::pinile drive un: t 2c and the servo drive 
unit 3c input the nc tor speed clamp release signal VCOF, the 
means output :;he motor speed clamp release signal VCOF to the 
motor irive current :on*;rol means 2 1 ii and 21b. When the motor 
speed control means 2 1a and 21b input the motor speed clamp 
release signal VCOF, the means release clamping the motor speed 
and restore the acceleration/deceleration command to the 
accelerat ion/ deceleration command based on a position command 
from an NC unit 48 (E4 in Fig. 7 (b)) . 

22 




In the NC drive system of embodiment 3 , if it is determined 
that the input current Ii of the motor drive power converter 
is greater than the allowable current value 10, the speed command 
is clamped, whereby the input current Ii is lowered. Thus, 
the input current Ii can also be lowered at high speed in a 
high-speed area wherein the motor output torque is small, and 
the system is suited for application -where frequency is required, 
such as a semiconductor manufacturing apparatus. 

Embodiment 4 

Fig. i 1;. a drawing to show the conf iqur at ion of an NC 
drive system, according to embodiment 4 of the invention. In 
the Fig., numerals 11, 41, 42, 45, 4 7 to 4-, 50, and 53 are 
similar to those in Fig. 1 and will not te discussed again. 
Numeral Id denotes a motor drive power converter, numeral 2d 
ienotes a spindle drive unit, and numeral 3 1 denotes a serv:> 
drive unit. Numeral lid denote. 1 ; input current determination 
mean;; for comparing input current IL with allowable current 
value 10 with respect to less-thin, equal-to, or greater-than 
relation, and numeral 22 denotes motor drive current clamp signal 
output mean;; as control signal output means for outputtmg a 
motor- drive ou:: rent clamp signa l CON or a motor drive current 
■olanp release signal COF to the spindle drive unit 2d and the 
servo drive unit 3d based on the determination resu.lt of the 




input current determination means 12d. 

Numerals 23a and 23b denote motor drive current clamp 
signal input means for inputting the motor drive current clamp 
signal CON or the motor drive current clamp, release signal COF, 
and numerals 24a and 24b denote motor drive current control 
means for clamping the mote r drive current based on the command 
from the motor drive current clamp signal input means 2 3a and 
23b; in embodiment 4, control signal execution means is made 
up. of the motor drive current clamp signal input means 23a and 
23b and the motor drive current control means 2 4a and 24b. 

Fig. 9 is a drawing to show the characteristics in the 
lie: drive system according to embodiment 4 of the invention; 
{ a ; shows the character:: stic of the input current li detected 
bv input current detection means 11, Co) shows the drive current 
characteristic of a motor (spindle mo; tor 4 S or servomotor 47) , 
unci (c; shovvs the characteristic of motor drive current. In 
the Fig., Al is the point in time when the input current; 
determinate ion means 12. .1 determines that input current li > 
■ulowaole current value 10, AS is the point in time when the 
motor drive current control means 24a, 241 clamps the motor 
irive current based or: the motor drive current clamp signal 
CON, El is the point in time when the input current li lessens 
:is the motor drive current is clamped and the input current 
determination means 12 d determines that input current li 2 
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allowable current value 10, and B5 is the point in time when 
the motor drive current control means 24a, 24b releases clamping 
the mi.) tor drive current based on the motor drive current clamp 
release signal COF. 

The .operation of mo'icr drive current clamping in 
embodiment 4 will be discussed with reference to Figs. 8 and 
9. 

The input current determination means 12d compares the 
input current IL found by the input current detect: on means 
11 with the allowable currenc value 10 with respect to less- than, 
equal-to, or greater- than relation and if the input, current 
Ii be::cmes greater than the allowable current value 10 (Al in 
Fiq. (a) ) , the .input current de terminati ::n means 12d outputs 
a signal to the effect that Ii>10 tc the motor drive current 
clamp f ignal output means 22. If Ii becomes greater than 10, 
the m: • cr drive current clamp signal cutput means 22 outputs 
che mttor drive current: clamp signal CON to the spin ile drive 
unit 2 i and the servo drive unit 3d. 

When the motor drive current clamp signal input mean;; 
23a and 23b of the spindle drive una t 2d and the servo drive 
unit 3 1 input the motor drive current clamp signal CON, the 
means output the mctor drive current clamp signal CON to the 
motor drive current control means 2 4a and 24b. When 24a and 
24b input the motur drive current clamp signal CON , the means 




clamp the motor drive current (see Fig. 9 (c)). 

As the motor drive current is clamped/ the input current 
Ii also lessens as shown in expression (1) described above (li 
oc (co X Id) } . 

As the motor drive current is clamped, the inclination 
of speed command also lessens (AS to B5 in Fig. 9 (b) ) . 

If the input current Ii becomes equal t:> or less than 
the allowable current: value 10 (Bl in Fig. 9 (a)), the input 
current determination means 12d outputs a signal to the effect 
that Ii<10 to the motor irive current clamp signal output means 
22. If li becomes equal to or less than 10, the motor drive 
current clamp signal output means 22 outputs the motor drive 
current clamp re Lease signal COF to the spindle irive unit 2d 
and the servo drive ur.it 3d. 

When the motor drive current clamp signal input means 
23a and 23b of the spindle drive unit 2d and the servo drive 
unit 3d input the motor drive current clamp) release signal COF, 
the means output the meter drive current stamp release signal 
■ZOF to the not::r iri^e current control means 24a and 24b. When 
the motor drive current control means 24a and 24b input the 
mctor drive current clamp release signal COF, the means release 
clamping the motor (irive current and restore the 
aocelerati :>n/ deceleration command to the 

acceleration/ deceleration command based on a position command 
from an NC unit 48 (BS pcint In Fig. 9 (b)) . 
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If it is determined that the input current Ii of the motor 
drive power converter is greater than the allowable current 
value 10, the- speed change amount is controlled for lessening 
the inclination of the speed command, thereby decreasing the 
mi' tor drive current for lowering the input current Ii as an 
example in embodiment I . In embodiment -1, while the motor drive 
current, is clamped and held, the motor sp-eed is gradually 
decreased, thereby lowering the input current Ii; the system 
is suited ior application where accelerati.cn/deceleration is 
net required, such as a machine, etc., usir.g a high-speed 
rotation spindle or a magnetic bearing. 

Embodiment 5 

Fig. 10 is a drawing tc show the configuration of an NC 
drive system according tc embodiment 5 :>f the invention. [n 
the Fi;f., numerals 2d, 3d, 11, ",2 f 23a, 23b, .Ma, 24t, 41, 4 2 , 
4 3, 47 to 49, 50, and 33 are similar to those in Fig. 8 anil 
will not be discussed again. humeral le denotes a motor drive 
pewer converter, numeral 2 5 cenites phase detection means for 
detecting power supply phase 0 of: an A3 power supply 41 with 
phases Lll ami 312, and numeral 26 oe notes input; current 
determination means fcr inputting the power supply phase 
detected by the phase detection means 2 5 and comparing input 
current Ii with allowable current value 10 with respect to 
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less-than, equal-to, or greater-than relation in the proximity 
of the power supply phase where the input current changes in 
direction . 

F.ig. 11 is a drawing to show the characteristics in the 
NC drive system according to embodiment 5 of the invention; 
(a) shows the characteristic of input phase-to-phase voltage 
VAC and (b) shows the characteristic of the input current Ii 
detected by the input current detection means 11. The input 
current Ii found by detecting input currents IL1 and IL2 of 
phases LI and L2 in input current detect ion means 11 has a flowing 
phase changing on T/6 period based on the less-than, equal- to, 
or greater -than relation between the phase-to-phase voltages, 
and becomes zero every T/6. The input current Ii changes in 
direction every power supply phase 60° of 30 J , 90°, 150°, 210°, 
and :70'; the input current I i reaches the maximum when the 
power supply phase 0 is 330°. 

Csing the characteristic of chancre in the input current 
Ii f :>uni in the input current detection means 11, the input 
current: determination means 2 6 compares the input current Ii 
with the allowable current value: 10 with respect to less-than, 
pqual-to, or greater-than relation in the proximity of the power 
supply phase 0 where the input current Ii grows as the power 
supply phase G detected by the phase detection means 25 is 30°, 
90°, 1Sj°, 210°, 270°, 330°. 

The example wherein the input current determination means 
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12d of embodiment 4 described above always compares the input 
current Ii with the allowable current value 10 with respect 
to the less-than, equal-to, or qreater-than relation has been 
described. In embodiment 5, the phase detection means 25 for 
detecting the power supply phase 9 is provided and the input 
current determination means 2 6 does not always compare the input 
current Ii with the allowable current value 10 with respect 
to the less-than, equal-to, or qreater-than relation and can 
efficiently compare the input current Ii with the allowable 
current value 10 with respect to the less-than, equal-to, or 
qreater-than relation :.n the prox unity of the power supply phase 
9 where the input current Ii crows. 

The example ha? been given wherein the input current 
determination means i::d for always comparing the input current 
;: with the allowable current value 10 with respect to the 
less-than, equa_l-to, :>r qreater-than relation in embodiment 
4 i- replaced with the input current determination means 26 
for comparing the mpot current Ii with the allowable :urrent 
value 10 with respect t: the less-than, equal-to, or greater- than 
relation in the proximity of the- phase detection means 2 5 :;or 
detecting the power supply plia.:e 9 and the power supply phase 
() where the input current Ii grows. however, the input current 
determination means 2.2a in embodiment 1, the input zurront 
determination means 12b in embi :ii merit 2, or the input current 




determination means 12c in embodiment 3 may be replaced with 
the input current determination means 2 6 for comparing the input 
current Ii with the allowable current value 10 with respect 
to the less-than, equal-to, or greater- than relation. 

Embodiment 6 

Fig. 12 is a drawing to show the configuration of an UC 
drive system according to embodiment 6 of the invention. In 
the Fig., numerals 11, 23a, 23b, 24a, 24b, 41, 42, 45, 47 to 
4v, EO, and S3 are similar to those in Fig. 8 and will not be 
discussed again. Numeral If denotes a motor drive power 
converter, numeral 2f denotes a spindle drive unit, and numeral 

3! denotes a servo drive unit. Num ral 25 denotes phase 

detection means for detecting power supply phase 9 of an AC 
p..wer supply 41 with phases Lll and L ! 2 , numeral 26 denotes 
input current determination means for comparing input current; 
I i. with allowable current value 10 with respect to less-than, 
e.iual-to, i: greater-than relation based on the determination 
result of the phase detection means 25, .;utd numeral 27 denotes 
motor drive current clamp signal output means as control si^na . 
output means for outputting a motor drive current clamp signal 
, •: :K or a motor drive current clamp release signal COF to the 
spindle drive unit 2f and the servo drive unit 3f based on the 
doterminati on result of the input current determination means 
the determination result of the phase detection means 25, 
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motor drive current Idl of the spindle drive unit 2f , and motor 
drive current Id2 of the servo drive unit 3f . Numeral 2 8a denotes 
data output means for outputting the motor drive current idl 
and motor speed col of the spindle drive unit 2f via a bus line 
49 to the motor drive current clamp signal output means 27, 
and numeral 28b denotes data output means for outputting the 
motor drive current id;: and motor speed a>2 of the servo drive 
unit 3f via the bus line 49 to the motor drive current clamp 
signal output means 27. 

The motor drive current clamp signal output means 27 
compares Idl Xol with lot: Xo>2 wi th re spect to less-than, equal-to, 
or greater-thar. relati:-r. based on the motor drive currents Idl 
and Idl and the motor speeds col and o2 input from the data output 
means 2 3a ar.d :"&b, selects the drive urut whose motor drive 
current is to be clamped, and output;. 5 the motor drive current 
clam.}) signa.i CON. 

In embodiments 1 to ■: , the ex air.pl e has been given wherein 
when input current li ' allowable current value 10, the control 
signal f < e: lowering the input current I i 

(acceleration/ jecelerfitLon command chcinge request signal VON, 
gate shut-off request signal GOF, motor speed clamp signal VCON, 
or motor drive current clamp signal CON; is output to all drive 
units to whi :h the motor drive power converter supplies power. 
In embodiment o , the drive unit to which the control signal 
for lowering the input current Ii -is to be output is selected. 
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Fig. 13 is a drawing to show a flowchart of the NC drive 
system according to embodiment 6 of the invention. 

At step SI, the input current determination means 26 
determines whether or net the power supply phase 0 detected 
by the phase detection means 2 5 is the power supply phase where 
the input current Ii reaches the peak value. Letting 9p be 
the power supply phase 0 where the input current Ii reaches 
the peak value (30°, 90°, 150°, 210°, 270°, 330°) and 00 be the 
phase width in the proximity of the power supply phase 9p, if 
the power supply phase 0 is in the following expression: 
0p - 90 < 0 < 6p + 00 

the input current determination means 2 6 determines that the 
power supply phase 0 is in the proximity of the power supply 
pihase 9p where the input current Ii reaches the p>eak value, 
and compares the input current Ii with the allowable current 
value I 0 with respect to the less- than, equal-to, or greater-than 
rel at ion . 

At step) S2, the input current determination means 2 6 
compares the input current I: with the allowable current value 
10 with respect to the less -than, equal- to, or greater-than 
relation and if input current Ii < allowable current value 10, 
the motor irive current si amp release signal COF is output to 
drive units a and b (corresponding to the spindle drive unit 
2f and the servo drive unit 3f in Fig. 12) at step S3. 
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If input current Ii > allowable current value 10, 
subsequently at step S4, the motor drive current clamp signal 
output means 27 compares Idl X col with Id2 X co2 with respect 
to the less-than, equal-to, or greater- than relation based on 
the m-tc r drive currents Idl and Id2 and the motor speeds col 
and 0)2 input from the drive units a and b, selects the drive 
unit whose motor drive current is to be clamped, and outputs 
the motor drive current clamp signal CON. The motor drive 
current clamp release signal COF is output to any other drive 
unit than the drive unit whose motor drive current is to be 
c 1 amp> o d . 

If Idl X 0)1 > Id2 X 0)2, at: step S5 the motor drive current 
clamp si;jnal CON is output to the drive unit a outputting the 
motor dr Lve current Idl and the motor speed col. A timer value 
T to maintain the motor drive current clamp signal CON is set 
to 0 .it step 3(5 and then the numeric value is updated (step 
S7) and :. f the va.ue T oe comes a timer reference value T0 1 for 
the drive unit a ( T>TC ] ) (step S3), the motor drive current 
clamp release: signal COF is output at step SS 1 . 

If it is determined at step 34 that Idl X co 1 ■: Id2 X col, 
at. st-p 3.10 tire motor drive current: clamp signal CON is output 
to th-; drive unit b outputting the motor drive current Id2 and 
the nut or speed 0)2 . A turner value T to maintain the motor drive 
current clamp signa,. 30N is set to 0 at step Sl l and then the 
numeric value is updated (step £12) and if the value T becomes 
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a timer reference value T02 for the drive unit b (T>T02) (step 
S13) , the motor drive current clamp release signal COF is output 
at step S14. 

At step 54, the example has teen given wherein the drive 
unit with the larger product of the motor drive current and 
the motor speed (Idl X col, Id2 X (d2) is selected and the motor 
drive current is clamped. However, if the operation 
characteristics, etc., of the drive unit are previously known, 
only either one motor drive current or one motor speed may t-e 
compared with another with respect to the less-than, equal-to, 
or greater-than relation for seh cting the drive unit whose 
motor olrive current is to be clamped. 

The example ha.: been given wherein the number of drive 
units to which the motor drive power converter supplies power 
is two, the drive unit, a (spindle drive unit 2f in Fig. 1.") 
and the drive unit b (rervo drive urut 3f in Fig. 12), and where in 
when input current I:, c allcwaile current value 10, the mot: 
drive current clamp signal COH i.s output to the olrive unit with 
the larger product of the motor orive current and the motor 
speed 'steps S4, 35, and 3 1 0 ) . If the number of dri^e unit's 
to which the motor dr i ve power converter supplies power is three 
or more, the number of drive uni to starting at the drive unit 
with the largest product of the motor drive current and the 
motor speed may be determined properly for clamping the motor 
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drive current. 

At steps S5 and S10, the example wherein the motor drive 
current clamp signal CON is output has been given. However, 
the acceleration/deceleration command change request signal 
VON :or changing the acceleration/deceleration command (in 
embodiment 1 ) , the gate shut-off request signal GOF for shutting 
of f the gates (in embodiment 2) , or the motor speed clamp signal 
VCON for clamping the motor speed ( i n embodiment 3 ) may be output . 

In embodiment 6 , the drive unit providing the large effect 
of lowering the input current Ii is selected, the control signal 
tc lower the input current Ii is output thereto, and control 
of any other dri^e unit providing the small effect of lowering 
the _npu*: current. Ii is maintained, so that the input current 
Ii oiri be lowered efficiently. 
Embo liment. 7 

F: g . 14 is a drawing to show the configuration of an No 
■drive system according to embodiment 7 c f the invention. In 
:.he Fig., numerals 11, 22, 23a, 23b, 24a, 24b, 4 1, 42, 45, 47, 
4?, 30, and 33 are similar to those in Fig. 8 and will not be 
discussed again. Numeral If de-notes .3 motor drive power 
converter, numeral 2 3 denotes a spindle drive unit, numeral 
3g denotes a servo drive unit, and numeral 2 9a 'denotes an NC 
unit. Numeral 12g denotes input current determination means 
for compearing input current Ii with alliwable current value 



35 




10 with respect to less- than, equal-to, or greater- than relation, 
numeral 30 denotes cumulat i ve- sum-of -times re tent ion means for 
retaining the cumulative sum of times n the input current 
determination means lig has determined that the input current 

11 exceeds the allowable current value 10, numeral 31 denotes 
alarm determination means for outputting an alarm signal ALM 
to the spindle drive unit 2g, the servo drive unit 3g, and the 
NC unit 29a if the cumulative sum of times n retained in the 
cumulative-sum- of- times retention means 30 becomes equal to 
or greater than a reference value nO, and numerals 32a, 32b, 
and 32c denote alarm inp>ut means in the spindle drive unit 2g, 
the servo drive unit 3g, and the NC unit 2 9a. 

The cumu.l at ive-sum-of- times reten:icn means 30 retains 
the umu.ative sum of times n the input current detemir.at.Lon 
means 12g lias determined that the input; current Ii exceeds the 
allowable current value 10, and the alarm determination means 
31 outputs an alarm signal ALM to the spindle drive unit 2g, 
the serv > drive unit 3g, and the NC unit 29a if the cumulative 
sum of times n the input current Ii has exceeded the allowable 
current value 10 becomes equal to or greater than the reference 
value nO . 

In embodiment 1 , the motor drive power converter compri ces 
the cumu.l at i ve-sum-o f - times ret ent ion means for retaining the 
cumulative sum of times the input current determination means 
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has determined that the input current exceeds the allowable 
current value, and the alarm determination means for outputting 
an alarm to the drive units and the numerical control unit if 
the cumulative sum of times retained in the 
cumulative-sum-of-times retention means becomes equal to or 
greater than the reference value. Thus, the operator can check 
an alarm on the drive units and the numerical control unit arid 
can easily evaluate the high-acceleration/deceleration 
operation being executed. 

Embodiment 8 

Fig. 15 is a drawing to show the configuration of an NC 
drive system according to embodiment 8 of. the invention. In 
the Fig., numerals 11, 22, 23a, 2 3b, 24a, 24b, 41, 42, 45, 47, 
49, 50, and 53 are similar to those in Fig. 8 and will not be 
discussed again. Numeral Ih denotes a motor drive power 
(converter, numeral. 2h denotes a spindle dr :..ve unit, numeral 
3h denotes a servo drive unit, and numeral 29b denctes an NC 
unit. Numeral 5 5 denotes input current output means for 
output tin? input current Ii found by input current detection 
means 11 vi a a bus line 4 9 to the NC unit 29b, numeral 34 denotes 
input current input means, and numeral 35 denotes input current 
'display rreans for displaying the- input current I:.. 

In embodiment;:; 1 to 7, when input current lit allowable 
current value 10, the control signal to lower the input current 

3 7 




Ii is output to the drive unit- The input current output means 
33 of embodiment 8 outputs the input current Ii found by the 
input current detection means 11 to the NC unit 29b driving 
the drive unit. 

In embodiment 8, the motor drive power converter outputs 
the input current found by the input current detection means 
to the numerical control unit, so that it is made possible to 
take steps on the NC unit for outputting a control command for 
driving a m:tor to the drive unit. 

The advantages of the invention described above are as 
f o 1 lows : 

In th€: numerical control drive system of the invention, 
the motcr drive rower converter comprises input current 
detection m^ans for finding an input current, input current 
de t erminat l : n mean.? for comparing the input current found by 
the input current detection means with an allowable current 
value with respect to less-than, equal-to, or greater-than 
relation, and control signal output means for outputting a 
:ontrc 1 signal to the drive unit based on the determination 
result of the input current determination means, the drive unit 
comprises control signal execution means for changing the 
contrcl command from the numerical control unit based on the 
control signal output from the control signal output means, 
an d 
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if the input current determination means determines that 
the input current is greater than the allowable current value, 
the control signal execution means of the drive unit changes 
the control command from the numerical control unit, thereby 
lowering the input current, so that 

stable motor control can be executed without increasing 
the capac:. ty of the motor drive power converter for high-speed, 
high-acceleration drive of the numerical control drive system. 

If the input current determination means determines that 
the input current is greater them the allowable current value, 
the control signal execution means controls the speed chancre 
amount for lessening the inclination of a speed command, so 
that the input current of the motor drive power converter c Em 
be lowered with the speed control maintained. 

If the input current determination means determines that 
the input, current is greater than the allowable current value, 
the centre 1 signal execution means sets the drive current of 
the drive unit to zero, so that the input current of the motor 
drive power ccnvert&r can be lowered at high speed. 

if tne input current determination means determines that 
the input current is greater than the allowable current value, 
the control signal execution means clamps a speed command, so 
that the input current of the meter drive power converter can 
be lcwereei at high speed in a high-speed area wherein the motor 
output torque is small. 




If the input current determination means determines that 
the input current is greater than the allowable current value, 
the control signal exe cut ion means gradually decreases the motor 
speed, thereby lowering the input current li while the drive 
current of the drive unit is clamped and held. Thus, the system 
is suited for application where acceleration/deceleration is 
not required, such as a machine, etc., using a high-speed 
rotation spindle or a magnetic bearing. 

The motor drive power converter comprises phase detection 
means for detecting a power supply phase of the AC power and 
the input: current determination means inputs the power supply 
phase detected by the phase detection means and compares the 
input: current with the allowable current value with respect, 
to the less-than, equal-to, or grea t:er- than relation in the 
proximity of the power supply pnase where the input current 
changes in direction, so that the input current can be 
efficiently compared with the allowable current value wit:': 
respect to the less-than, equal-to, or gr. eater-- than relation. 

The control si.gnal output means inputs at least either 
motor drive currents or notor speeds from the drive units t: 
which the DC power is supplied, and selects the drive unit to 
which the o-ontrol signal is t.o } output, so that tne input 
current of the moto>r drive powe: converter can be lowered 
ef f ic iently . 

The motor drive power converter comprises 
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cumula t i ve-sum-of - t imes retention means for retaining the 
cumulative sum of times the input current determination means 
has determined that the input current exceeds the allowable 
current value, and alarm determination means for outputting 
an alarm to the drive units and the numerical control unit if 
the cumulative sum of times retained in the 
cumulat ive- sum-of- times retention means becomes equal to or 
greater than a reference value. Thus, the operator can check 
an alarm on the drive units and the numerical control unit and 
can easily evaluate the high-acceleration/deceleration 
operation being executed. 

The motor drive power converter comprises input current 
output means for outputt ing the input current found by the input 
current detectic n means to the numerical ccntrol unit, so that 
it is made possible to take steps on the numerical control unit 
for outputting a contr :i. command for driving a motor to the 
drive unit. . 

Indus tri al Appl icabi 1 ■.. ty 

As described above, the numerical control system 
according' to the invention is suited for use in a numerical 
control system using a servo drive unit and a spindle drive 
unit put into a high gain f:>r performing high-speed, 
hi gh-a ccelera t i. du dr i ving . 
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